The decision-making process that determines when an animal should switch between tasks is a fundamental issue in the study of animal behaviour. We investigated, for the first time, such task switching in terms of the dynamics of worker populations in ant colonies. During colony emigration in the ant Leptothorax albipennis, the colony has to carry out the following three tasks: (1) transport of brood and nestmates to the new nest; (2) sorting of the brood into its characteristic pattern; and (3) building the nest wall. At the beginning of the emigration, the stimuli for all three tasks increase simultaneously but the tasks are performed sequentially by populations of workers in the colony. The issue here is how decision making at the colony level is based on the behaviour of individual workers. We used a mathematical model to explore the hypothesis that such colony level task switching is based on tasks competing for workers. The essential feature of this model is that the sequence of tasks performed by an individual worker need not match the sequence of tasks on which the colony concentrates. We base the parameterization of our model on our detailed experimental study of eight emigrations, one for each of eight L. albipennis colonies. We compared our results with earlier work that emphasizes the role of response thresholds in task-related decisions.
The decision-making process that determines when an animal should switch between tasks is a fundamental issue in the study of animal behaviour. We investigated, for the first time, such task switching in terms of the dynamics of worker populations in ant colonies. During colony emigration in the ant Leptothorax albipennis, the colony has to carry out the following three tasks: (1) transport of brood and nestmates to the new nest; (2) sorting of the brood into its characteristic pattern; and (3) building the nest wall. At the beginning of the emigration, the stimuli for all three tasks increase simultaneously but the tasks are performed sequentially by populations of workers in the colony. The issue here is how decision making at the colony level is based on the behaviour of individual workers. We used a mathematical model to explore the hypothesis that such colony level task switching is based on tasks competing for workers. The essential feature of this model is that the sequence of tasks performed by an individual worker need not match the sequence of tasks on which the colony concentrates. We base the parameterization of our model on our detailed experimental study of eight emigrations, one for each of eight L. albipennis colonies. We compared our results with earlier work that emphasizes the role of response thresholds in task-related decisions. In the study of animal behaviour a fundamental issue is the decision-making process that determines when an animal should switch from one task to the next. Such decision making is apparent in, for example, building behaviour.
A weaver bird builds a nest to attract mates and to cradle brood (Crook 1964) . A mud wasp builds a funnel over an excavated hole in the ground to protect its offspring (Smith 1978) . Animals assemble such structures by performing a succession of tasks. For example, the solitary mud wasp Paralastor sp. builds the funnel of its nest by: (1) constructing the funnel stem; (2) forming a curve in the funnel; (3)-(5) building the three different sections of the bell (Smith 1978).
There are two main hypotheses about the decisionmaking process that determines when an animal should switch from one such task to the next. The first is that the animal has an image of what the completed structure should look like and compares the developing construction with this blueprint (Thorpe 1963, pp. 36-45) . The second hypothesis is that the animal follows inherited step-by-step procedures. The accomplishment of each task in such a recipe acts as a stimulus for the subsequent task (Collias & Collias 1962; Smith 1978) .
In addition to solitary animals, the decision-making process for switching between successive tasks during nest building has been considered in, for example, foundress pairs of the primitively eusocial wasp Polistes fuscatus (Downing & Jeanne 1988) and isolated groups of termites (where the term 'stigmergy' was introduced for building by a succession of stimulus-response steps, Grassé 1959). The subject of the present paper is novel in two main respects. First, the stimuli for all tasks occur simultaneously rather than sequentially as in nest construction. Second, we consider task switching in terms of the population dynamics of the workers performing each task in complete ant societies.
